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Let c2Enum 2EZERO__REP : . be given. Assume the following,.
c2Enum 2EZERO__REP € omega (1)
Let ty 2Enum_2Enum : ¢ be given. Assume the following.
nonempty ty_2Enum_2Enum (2)
Let c2Enum 2EABS__num : ¢ be given. Assume the following.
c2Enum 2EABS__num € (ty-2Enum_2Enum’™9%) (3)

Definition 1 We define c 2Emin_2E_3D to be AA.Xx € A y € Ainj_o (x = vy)
of type t=>t.

Definition 2 We define c2Enum_2EQ to be (ap c.2Enum_2EABS_num c2Enum 2EZERO__REP).
Definition 3 We define c_2Earithmetic. 2EZERO to be c_2Enum_2EOQ.
Let c2Enum 2EREP__num : ¢ be given. Assume the following.

c2Enum_2EREP_num € (omegat¥-2Enum-2Enum) (4)
Let c2Enum 2ESUC__REP : 1 be given. Assume the following.

c2Enum 2ESUC__REP € (omega®™®9%) (5)

Definition 4 We define c 2Ebool 2ET to be (ap (ap (c_2Emin 2E_3D (22)) (A\V0z € 2.V0z)) (A\V1z € 2.V
Definition 5 We define c_2Ebool 2E_21 to be AA_27a : t.(AVOP € (24-27%).(ap (ap (c_2Emin_2E_3D (24-27

Definition 6 We define c_22Enum_2ESUC to be AVOm € ty_2Enum_2Enum.(ap c2Enum 2EABS__num |



Let c.2Farithmetic2E 2B : 1 be given. Assume the following.

c2Earithmetic2E_2B € ((ty-2Enum_2Enumty-2Enum-2Enum)ty-2Enum-2Enum)
(6)
Definition 7 We define c_2Earithmetic_2EBIT1 to be A\VOn € ty_ 2Enum_2Enum.(ap (ap c-2Earithmetic_

Definition 8 We define c_2Earithmetic 2ENUMERAL to be A\VOx € ty_2Enum_2Enum.V0x.
Let c.2Earithmetic2E_2A : . be given. Assume the following.

c2Earithmetic 2E 2A € ((ty_2Enum_2EnumtY-2Enum-2Enum)ty 2Enum_2Enum)
(7)
Definition 9 We define c_2Ebool_2EF to be (ap (c_2Ebool 2E_21 2) (AVO0t € 2.V0t)).

Let ty 2Esemi_ring 2FEsemi__ring : =1 be given. Assume the following.
VAO.nonempty AO=nonempty (ty_2Esemi_ring 2Esemi_ring A0)  (8)

Let c2Esemi_ring 2Erecordtype 2Esemi_ring : 1=t be given. Assume the
following.

VA 27a.nonempty A27a=c2Esemi_ring 2FErecordtype 2Esemi_ring
A27a € (((((ty-2Esemi_ring_2Esemi__ring A,27a)«AJMA*QM)AJN))((A*QMA*ZM)Ajm))A*”“)A*W“)

(9)

Let c.2Esemi__ring 2Esemi_ring__SR1 : 1= be given. Assume the following.

VA 27a.nonempty A_27a=c 2Esemi_ring 2FEsemi_ring__SR1

A927a € (A727a(ty,2Esemi,,ring,QEsemi,,ring A,27a)) (10)

Let c2Esemi_ring 2Esemi_ring__SRO : 1=t be given. Assume the following.

VA 27a.nonempty A_27a=>c2Esemi_ring 2Esemi__ring_-_SR0

A27a € (A727a(ty,2Esemi,,ring,QEsemi,,ring A,27a)) (11)

Let c2FEsemi_ring 2Esemi_ring__SRM : 1= be given. Assume the follow-
ing.

VA 27a.nonempty A27a=c2Esemi_ring 2Esemi_ring__SRM

A97a € (((A727CLA,27a)A,27a)(ty,ZEsemi,,ring,QEsemL,ring A,27a)) (12)

Let c.2Esemi_ring 2Esemi_ring__SRP : 1= be given. Assume the following.

VA 2Ta.nonempty A27a=c2Esemi_ring 2Esemi_ring__SRP

A97a € (((A727QA,27a)A,27a)(ty,ZEsemi,,ring,?EsemL,Mng A,27a)) (13)

Definition 10 We define c 2Emin_2E_3D_3D_3E to be AP € 2.\Q € 2.inj_-o (p P=p Q)
of type ¢.



Definition 11 We define c_2Ebool 2E_2F_5C to be (AVO0t1 € 2.(AV1¢2 € 2.(ap (c_2Ebool 2E_21 2) (A\V2¢ €
Definition 12 We define c 2Esemi__ring_2Eis__semi__ring to be NA_27a : L. AVOr € (ty_2Esemi__ring 2Esen

Assume the following.

(VVOm € ty_2Enum_2Enum.((ap (ap c2Earithmetic.2E_2B V0m)

¢ 2Enum 2EQ) = VOm)) (14)

Assume the following.

(YVOm € ty_2Enum_2Enum.(VV1n € ty_2Enum_2Enum.(
(ap (ap c2Earithmetic2E 2B VOm) V1n) = (ap (ap c.2Earithmetic.2E 2B
Vin) VOm))))
(15)
Assume the following.

(VVOm € ty_2Enum_2Enum.(VV1n € ty 2Enum_2Enum.(
(ap (ap c2Earithmetic2E 2B VOm) V1n) = (ap (ap c.2Earithmetic.2E 2B
Vin) VOm))))
(16)
Assume the following.

(VVOm € ty2Enum_2Enum.(VV1n € ty_2Enum_2Enum.(
YV2p € ty 2Enum_2Enum.((ap (ap c.2Earithmetic.2E_2B V0m)
(ap (ap c2Earithmetic2E 2B V1n) V2p)) = (ap (ap c.2Earithmetic2E 2B
(ap (ap c2Earithmetic2E 2B VOm) V1n)) V2p)))))
(17)
Assume the following.

(VVOom € ty_2Enum_2Enum.((ap (ap c2Earithmetic2E_2A VO0m)

c_2Enum_2E0) = c_2Enum_2EQ)) (18)

Assume the following.

(VVOm € ty_2Enum_2Enum.((ap (ap c2Earithmetic2E_2A (
ap c_2Earithmetic 2ENUMERAL (ap c_2Earithmetic_2EBIT1 c_2Earithmetic_2EZERO)))
VOom) = VOom))
(19)
Assume the following.

(VVOm € ty_2Enum_2Enum.(VV1n € ty_2Enum_2Enum.(
(ap (ap c2Earithmetic2E 2A VOm) V1n) = (ap (ap c2Earithmetic2E_2A
Vin) VOom))))
(20)
Assume the following.

(VVOom € ty2Enum_2Enum.(VV1n € ty_2Enum_2Enum.(
VYV 2p € ty 2Enum_2Enum.((ap (ap c2Earithmetic 2E_2A (ap
(ap c2Earithmetic2E_2B VOm) V1n)) V2p) = (ap (ap c2Earithmetic2E_2B
(ap (ap c2Earithmetic2E_2A VOm) V2p)) (ap (ap c.2Earithmetic 2E 2A

Vin) V2p))))))
(21)



Assume the following.

(YVOm € ty_2Enum_2Enum.(VV1n € ty_ 2Enum_2Enum.(
VYV 2p € ty 2Enum_2Enum.((ap (ap c2Earithmetic2E_2A VOm)
(ap (ap c2Earithmetic2E 2A V1n) V2p)) = (ap (ap c2Earithmetic2E_2A
(ap (ap c2Earithmetic2E_2A VOm) V1n)) V2p)))))
(22)
Assume the following.

(VVOm € ty_2Enum_2Enum.(VV1n € ty_2Enum_2Enum.(
YV2p € ty 2Enum_2Enum.(((ap (ap c2Earithmetic 2E 2B V0Om)
V2p) = (ap (ap c2Earithmetic2E 2B V1n) V2p))<(VOm = V1n)))))

(23)

Assume the following.
True (24)

Assume the following.
VA 27a.nonempty A27a=(YVO0t € 2.((VV1zx € (25)

A27a.(p VOt))=(p VOL)))
Assume the following.

(YVOt € 2.(((Truen(p VOt))<=(p VOO)A((((p VOt)ATrue)<
(p VOO)A(((Falsen(p VOt))=False)A((((p VOt)AFalse)< False)A  (26)
((p VOO)A(p VO1)) = (p VO1)))))))

Assume the following.

VA_27a.nonempty A27a=(VV0x € A27a.(V0z = V0z)&=
True))

Assume the following.

VA 27a.nonempty A27a=(VV0x € A27a.(VV1y €
A27a.(VOx = Viy)e(Viy = V0x))))



Assume the following.

VA 27a.nonempty A27a=((VV0a € A27a.(WVV1a0 €
A27a.(VV2f € ((A27a4-272)A-27) (YV3f0 € ((A27aA-270)A-2Ta),
((ap (c-2Esemi_ring-2Esemi__ring_-_SR0 A_27a) (ap (ap (ap (ap
(c-2Esemi_ring_2Erecordtype_2Esemi_ring A-27a) V0a) V1a0)

V2f) V3£0)) = V0a)))))A((VV4a € A27a.(VV'5a0 € A 27a.
(VV6f € ((A_27aA-2T0)A-2Ta) (WV7F0 € ((A_27aA-2T0)A-2Ta),
((ap (c.2Esemi_ring 2Esemi_ring_SR1 A 27a) (ap (ap (ap (ap

(c.2Esemi_ring_2Erecordtype 2Esemi_ring A27a) V4a) V5a0)
Ve6f) V7f0)) = V5a0)))))A((VV8a € A27a.(VV9a0 € A 27a.
(YV10f € ((A27aA-279)A-2Ta) (Y 11f0 € ((A27aA-272)A-2Ta),

((ap (c2Esemi_ring-2Esemi_ring_SRP A27a) (ap (ap (ap (ap

(c-2Esemi_ring_2Erecordtype 2Esemi_ring A-27a) V8a) V9a0)

V10f) V11£0)) = V10£))AYV12a € A_27a.(¥V13a0 €
A27a.(YV14f € ((A27aA-270)A-270) (YV15f0 € ((
A 27qA-270)A-270) ((ap (c2Esemi_ring 2Esemi_ring__SRM
A27a) (ap (ap (ap (ap (c2Esemi_ring-2Erecordtype_2Esemi__ring
A27a) V12a) V13a0) V14f) V150)) = V15£0))))))))
(29)

Theorem 1

(p (ap (c_2Esemi__ring_2Eis__semi__ring ty_2Enum_2Enum) (ap
(ap (ap (ap (c2Esemi__ring 2Erecordtype 2Esemi_ring ty_2Enum_2Enum)
c_2Enum_2EQ) (ap c_2Earithmetic. 2ENUMERAL (ap c_2Earithmetic_2EBIT1
c_2Earithmetic 2EZERO))) c_2Earithmetic2E_2B) c2Earithmetic 2E_2A)))



